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(54) HYDRAULIC AUTO TENSIONER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To lock a compressing stroke and to 
compact the entire length in a hydraulic auto tensioner. 
SOLUTION: In the hydraulic auto tensioner 10: a piston rod side chamber 
15A and a piston side oil chamber 15B are partitioned in an inner cylinder 
1 2; an oil sump chamber 1 6 that communicates with the piston rod side 
chamber 15A and comprises a gas chamber 16A and an oil chamber 16B 
is disposed between an outer cylinder 1 1 and the inner cylinder 12; a 
pressure side damping oil passage 31 for communicating the piston side 
oil chamber 15B with the piston rod side chamber 15A is disposed in a 
piston 13 or a piston rod 14; an expansion side oil passage 42 for 
communicating the oil sump chamber 1 6 with the piston side oil chamber 
15B is disposed; a first check valve 32 to be closed in an expansion time 
is disposed in the pressure side damping oil passage 31; a second check 
valve 43 to be closed in a compression time is disposed in the expansion 
side oil passage 42; and a valve operating member 37 for closing the first 
check valve 32 is disposed in the piston rod 1 4. 
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CLAIMS 



(57)[Claim(s)] 
[Claim 1] 

In a hydraulic auto tensioner which gives tension to a belt or a chain laid [ firmly ] between a driving wheel and a 
push axle tire, 

A container liner is provided in an outer case, 

A piston rod which attached to a tip part a piston which slides on inside of this container liner from an opening of 
this container liner is inserted, 

An oil sac by the side of a piston which does not accommodate this piston rod with Takumi of the piston rod side 
which accommodates said piste rod in said container liner is divided. 

Between said outer case and said container liner, it is open for free passage with Takumi of said piston rod side, 
and a sump room which consists of a gas chamber and an oil sac is provided, 

In said piston or said piston rod, a pressure side attenuation oilway which opens an oil sac by the side of said 
piston and ** by the side of said piston rod for free passage is provided, 

A growth side cut way which opens said sump room and an oil sac by the side of said piston for free passage is 
provided, 

The 1st check valve closed at the time of extension is provided in said pressure side attenuation oilway, 

The 2nd check valve closed at the time of compression is provided in said growth side cut way, 

A hydraulic auto tensioner providing a valve operating member which closes said 1st check valve in said piston 

rod. 



* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the hydraulic auto tensioner which gives tension to the belt or chain laid [ firmly ] 

between the driving wheel and the push axle tire. 

[0002] 

[Description of the Prior Art] 

In order that a hydraulic auto tensioner may give tension to a belt or a chain (the following, belt). When the 
tension of a belt increases rapidly and a piston rod tends to be compressed, the damping force over the 
compression is generated, and when the tension of a belt tends to decrease rapidly and a piston rod tends to 
develop, **** of the extension is planned. 
[0003] 

By the way, there are winding and a high Brit car which changed the driving source suitably by one belt about two 
driving sources which consist of engines and electric motors. In such a high Brit vehicle, there are some which 
have arranged the hydraulic auto tensioner which adjusts the tension of a belt to the position which serves as the 
upstream of an electric motor by the engine downstream. However, under an engine halt condition, when an 
electric motor performs engine start, an auto tensioner will carry out a compression operation and will produce a 
slide to a belt Then, in order to stop so that a belt may not be slippery, it is necessary to lock the compression 
stroke of a hydraulic auto tensioner. 
[0004] 

[Problem(s) to be Solved by the Invention] 

The damping force of the pressure side is taken out with pouring hydraulic oil to the gap channel between the 
piston parts 13 of the piston rod 8, and the inner circumference of the cylinder 14, and the hydraulic auto 
tensioner of JP,2537547,B cannot close the gap channel. Therefore, it is difficult to establish the locking 
mechanism of a compression stroke. 
[0005] 

In the hydraulic auto tensioner of JP,1-106924,A, there are the following problems of a thing provided with the 
locking mechanism of a compression stroke. That is, since the compensation chamber (gas chamber) 13 of the 
piston rod is formed in series with the workroom 1 2, the overall length of a hydraulic auto tensioner becomes long 
to shaft orientations, and it becomes difficult to attach working example of drawing 1 - drawing 3 into a narrow 
engine room. In the thing of working example of drawing 2 , since the compensation chamber 13 is formed in series 
with the workroom 1 2 in the pressure pipe 1 1 , At the time of the extension operation of a piston rod, the buffer 
26 (plate valve) formed in the piston lower end surface opens, and the gas in the compensation chamber 13 is 
easy to be involved in in the workroom 12 of the bottom room of the piston 18 directly. As a result, even if the 
valve operating member 22 closes the overflow opening 25 at the time of the lock of a compression stroke, the air 
bubbles in the workroom 12 are crushed, a piston descends, and there is a possibility of producing the 
phenomenon in which the lock of a compression stroke is not effective. 
[0006] 

In a hydraulic auto tensioner, there is SUBJECT of this invention in making an overall length compact while 

locking a compression stroke. 

[0007] 

[Means for Solving the Problem] 

In a hydraulic auto tensioner which gives tension to a belt or a chain which laid [ firmly ] an invention of Claim 1 
between a driving wheel and a push axle tire, Provide a container liner in an outer case and a piston rod which 
attached to a tip part a piston which slides on inside of this container liner from an opening of this container liner 
is inserted, Divide an oil sac by the side of a piston which does not accommodate this piston rod with Takumi of 
the piston rod side which accommodates said piste rod in said container liner, and between said outer case and 
said container liner, It is open for free passage with Takumi of said piston rod side, and a sump room which 



consists of a gas chamber and an oil sac is provided. In said piston or said piston rod, a pressure side attenuation 
oilway which opens an oil sac by the side of said piston and ** by the side of said piston rod for free passage is 
provided, Provide a growth side cut way which opens said sump room and an oil sac by the side of said piston for 
free passage, and to said pressure side attenuation oilway. The 1st check valve closed at the time of extension is 
provided, the 2nd check valve closed at the time of compression is provided in said growth side cut way, and a 
valve operating member which closes said 1 st check valve is provided in said piston rod. 
[0008] 

In an invention of Claim 2, in an invention of Claim 1, said 1st check valve consists of ball valves further, Said 
valve operating member consists of a push rod which adjoined this ball valve and was provided, said ball valve is 
pressed to a base end of said piston rod via said push rod at the time of energization, and a solenoid which closes 
said pressure side attenuation oilway is provided in it. 
[0009] 

An invention of Claim 3 provides further inclined form oilway or inclined plane converged on a lower end surface 
of said piston toward said pressure side attenuation oilway from an outer periphery part of this lower end surface 
in Claim 1 or an invention of 2, and misses air bubbles of said piston side cut room! 
[0010] 

An invention of Claim 4 provides further an orifice member in which said pressure side attenuation oilway was 

formed, exchangeable in said piston or a piston rod in one invention of the Claims 1-3. 

[0011] 

In invention [ which / of Claims 1-4 ], further, said 1st check valve consists of ball valves, and an invention of 
Claim 5 energizes this ball valve in an elastic member to an opening of said pressure side attenuation oilway. 
[0012] 

An invention of Claim 6 provides further a crevice which regulates movement of a transverse direction of said ball 
valve to an opening of said pressure side attenuation oilway in an invention of Claim 5, and installs said bail valve 
inside in this crevice. 
[0013] 

[Embodiment of the Invention] 

The sectional view and drawing 2 which drawing 1 shows the hydraulic auto tensioner of a 1st embodiment The 
important section enlarged drawing of drawing 1 , The mimetic diagram in which drawing 3 shows a rod guide, the 
mimetic diagram in which drawing 4 shows a piston rod, The mimetic diagram in which drawing 5 shows a piston, 
the mimetic diagram in which drawing 6 shows an orifice member, The mimetic diagram in which drawing 7 s hows 
an elastic member, the mimetic diagram in which drawing 8 shows a push rod, the mimetic diagram in which 
drawing 9 shows a bottom piece, the sectional view in which drawing 10 shows the hydraulic auto tensioner of a 
2nd embodiment, the mimetic diagram in which drawing 1 1 shows a piston rod assembly, and drawing 12 are the 
mimetic diagrams showing the operating condition of a valve operating member. 
[0014] 

(A 1st embodiment) (drawing 1 - drawing 9 ) 

The hydraulic auto tensioner 10 gives tension to the belt concerned, for example in a high Brit vehicle by playing 

to the belt laid [ firmly ] between the driving wheel and the push axle tire, and pushing a pulley etc. 

[0015] 

The auto tensioner 10 forms the container liner 12 in the outer case 1 1, as shown in drawing 1 and drawing 2 . The 
piston rod side house 15A which inserts the piston rod 14 which attached to the tip part the piston 13 which 
slides on the inside of the container liner 12, and accommodates the piston rod 14 in the container liner 12 from 
the opening of the container liner 12, The piston side cut room 15B in which the piston rod 14 is not 
accommodated was divided, between the outer case 1 1 and the container liner 12, the piston rod side house 15A 
was opened for free passage, and the sump room 16 which consists of the gas chamber 16A and the oil sac 16B 
is formed. 
[0016] 

The auto tensioner 10 is in the state where the container liner 12 in which the bottom piece 41 later mentioned 
inside the outer case 1 1 fitted in was sat, The rod guide 17 and the sealing member 18 are inserted in the opening 
of the outer case 11, and those rod guides 17 and the sealing member 18 are sandwiched between the cap 19 
screwed on the opening of the outer case 11, and the end face of the container liner 12. 
[0017] 

The peripheral part 17A which fits into the outer case 11 as the rod guide 17 is shown in drawing 3 . Hoop 
direction two or more positions (four positions) of the peripheral part 17A are equipped with the oilway 17D which 
carried out notch formation so that the annular recess 17B which fits into the container liner 12, the inner 
periphery 17C which supports the piston rod 14 slidably, the piston rod 14 side house 15A, and the sump room 16 
may be opened for free passage. 
[0018] 

The sealing member 18 consists of oil seals, is arranged at the outside of the rod guide 17, and closes the piston 



rod 14 side house 15A and the sump room 16. 
B)019] 

The auto tensioner 10 equips the outer case 1 1 side with the one end fitting part 21, and equips the piston rod 14 
side with the other end fitting part 22. The mounting member 24 is fixed to the base end of the piston rod 14 
projected from the container liner 12 with the lock nut 23, and the attachment housing 25 screwed in the 
mounting member 24 is equipped with the above-mentioned other end fitting part 22. 
[0020] 

The auto tensioner 10 forms the spring carrier 26 in the periphery of the outer case 11, form the spring carrier 27 
in the periphery of the near mounting member 24 of the piston rod 14, and between the spring carrier 26 and the 
spring carrier 27, The coii spring 28 which energizes the piston rod 14 to an elongation direction is infixed. 
Compression maintenance of the annular fitting part 29A which formed the tubed protective cover 29 in the 
periphery of the coil spring 28, and was provided in the end of the protective cover 29 is carried out between the 
spring carrier 27 and the coil spring 28. 
[0021] 

The auto tensioner 10 equips the piston 13 and the piston rod 14 with the pressure side damping force generator 
30. That is, the pressure side attenuation oilway 31 which opens the piston side cut room 15B and the piston rod 
side house 15A for free passage at the piston 13 was formed, and the 1st check valve 32 closed to the pressure 
side attenuation oilway 31 at the time of compression of the piston rod 14 is formed. Namely, the piston 13 is 
screwed on the tip thread part 14A ( drawing 4) of the piston rod 14, The orifice member 33 with which the 
crevice of the piston 13 was loaded exchangeable was held by the apical surface of the piston rod 14, and the 1st 
check valve 32 is formed in the opening of the pressure side attenuation oilway 31 formed in the orifice member 
33. The 1 st check valve 32 consists of the ball valve 32A in this embodiment. 
[0022] 

The piston 13 is provided with the oilway 13A which opens the pressure side attenuation oilway 31 of the orifice 
member 33 for free passage to the piston rod side house 15A, and the oilway 13B which opens the piston side cut 
room 15B for free passage to the pressure side attenuation oilway 31 of the orifice member 33 as shown in 
drawing 5 . O ring 34 and the piston ring 35 are laminated on the periphery by the side of the lower end of the 
piston 13, and the periphery by the side of an upper bed is made into the small outside diameter part which 
carries out the opening of the oilway 13A to the piston rod side house 15A. The oilway 13B provided in the lower 
end surface of the piston 13, It consists of two or more oilways which make a radial, the inclined form converged 
toward the pressure side attenuation oilway 31 of the orifice member 33 from the circular sulcus 130 established 
in this lower end surface is made, and it functions as collecting the air bubbles of the piston side cut room 15B, 
and missing to the piston rod side house 1 5A side. 
[0023] 

As shown in drawing 6 , the orifice member 33 establishes the crevice 33A with a tapered shape guide in the 
opening of the pressure side attenuation oilway 31, accommodates the 1st check valve 32 (ball valve 32A) in the 
crevice 33A, and regulates movement of the transverse direction of the ball valve 32A. The orifice member 33 is 
provided with the notch groove 33B which connects the pressure side attenuation oilway 31 to the oilway 13A of 
the piston 1 3. 
[0024] 

The 1st check valve 32 (ball bubble 32A) is energized so that it may seal to the opening of the pressure side 
attenuation oilway 31 by the elastic member 36. It consists of a coil spring of conical shape, back support is 
carried out at the spring carrier 14B which provided the large diameter end in the apical surface of the piston rod 
1 4, and the elastic member 36 contacts the ball valve 32A in a small diameter end, as shown in drawing 7 . 
[0025] 

The auto tensioner 10 forms the valve operating member 37 which closes the 1st check valve 32 (ball valve 32A) 
in the piston rod 14. The valve operating member 37 consists of the push rod 37A which adjoins the 1st check 
valve 32 (ball valve 32A), and is provided as shown in drawing 8 . The auto tensioner 10 builds the solenoid 38 in 
the mounting member 24 and the attachment housing 25 which were provided in the base end of the piston rod 
14. The solenoid 38 presses the 1st check valve 32 (ball valve 32A) via the push rod 37A by the press child 38A 
at the time of energization, and closes the pressure side attenuation oilway 31 of the orifice member 33. 
[0026] 

The end cap 39 is pressed fit in the base end of the piston rod 14 in which the push rod 37A was inserted, and it 
has O ring 39A in which the push rod 37A ****s. When the oil of the piston side cut room 15B pushes open the 
1st check valve 32 (ball valve 32A) and the push rod 37A is lifted to an ascending position under the state where 
energization of the solenoid 38 was canceled, Maintenance of this push rod 37A to an ascending position is 
enabled according to the frictional force of O ring 39A. 
[0027] 

The auto tensioner 10 established the growth side cut way 42 (annular oil passage 42A) which opens the piston 
13 side-cut room 15B and the sump room 16 for free passage in the bottom piece 41 which fitted into the 



container liner 12, and has formed the 2nd check valve 43 closed at the time of compression of the piston rod 14 , 
in this growth side cut way 42. The 2nd check valve 43 consists of the annular plate valve 43A, and the belleville 
spring 45 backed up by the snap ring 44 which engaged with the inner circumference of the container liner 12 is 
enabling grant of closing direction power at the plate valve 43A. 
[0028] 

The auto tensioner 1 0 operates as the following. 

(1) According to the energizing force of the coil spring 28, the auto tensioner 10 pushes a play pulley against a 
belt, and gives the predetermined tension of a belt 

[0029] 

(2) When the tension of a belt tends to decrease rapidly and it is going to extend the piston rod 14 by the coil 
spring 28, the piston side cut room 15B becomes negative pressure, but the 2nd check valve 43 (plate valve 43A) 
opens promptly, and the oil of the sump room 1 6 is promptly supplied to the piston side cut room 1 5B. 

[0030] 

(3) When the tension of a belt increases rapidly and the piston rod 14 tends to be compressed by a belt, the 2nd 
check valve 43 (plate valve 43A) closes, and the piston side cut room 15B becomes high voltage. The oil of the 
piston side cut room 15B which became high voltage pushes open the 1st check valve 32 (ball valve 32A) of the 
pressure side attenuation oilway 31 of the orifice member 33 provided in the piston 13, It flows into the piston rod 
side house 15A and by extension, the sump room 16 slowly from the pressure side attenuation oilway 31, and 
pressure side damping force is produced by this. 

[0031] 

In order to stop in the auto tensioner 10 so that a belt may not be slippery, when it is necessary to lock the 
compression stroke of the piston rod 14, The valve operating member 37 (push rod 37A) is operated by 
energization of the solenoid 38, and valve opening of the 1st above-mentioned (3) check valve 32 (ball valve 32A) 
is stopped. Thereby, both the 2nd check valve 43 (plate valve 43A) and the 1 st check valve 32 (ball valve 32A) 
close, and the oil of the piston side cut room 15B is shut up, and locks the compression stroke of the piston rod 
14. 

[0032] 

According to this embodiment, there are the following operations. 
(Operation corresponding to Claim 1) 

1The valve operating member 37 which closes the 1st check valve 32 that formed the pressure side attenuation 
Oilway 31 in the piston 13 (or piston rod 14) which divides ** 15A and 15B of the both sides of the piston 13, and 
was provided in this pressure side attenuation oilway 31 was formed in the piston rod 14. Therefore, the 
compression stroke of the auto tensioner 10 can be locked and the belt slippage by the tension change of a belt 
can be stopped. 
[0033] 

2Sirice the 1st check valve 32 of the piston 13 closes at the time of the extension operation of the piston rod 14, 
invasion in the piston side cut room 15B of the exhaust air currently mixed in the piston rod side house 15A is 
not caused. Since the hydraulic oil of the sump room 16 between the outer case 11 and the container liner 12 is 
not stirred by the operation of the piston 13, there is little mixing of exhaust air. Therefore, there is also little 
mixing of the exhaust air to the piston side cut room 15B in the container liner 12 at the time of open [ of the 2nd 
check valve 43 provided in the pars basilaris ossis occipitalis of the sump room 16 ]. Therefore, at the time of the 
lock of the compression stroke of the piston rod 14, descent of the piston 13 is not produced and authenticity of 
the lock of a compression stroke can be planned. 
[0034] 

3The flow of hydraulic oil is extended also at the time of compression of the piston rod 14, and, also sometimes, 
turns into a one-way flow in which it results to the piston side cut room 15B via the piston rod side house 15A 
and the sump room 16 from the piston side cut room 15B. It is rare not to stir hydraulic oil but for exhaust air to 
mix into hydraulic oil by this. Therefore, at the time of the' lock of the compression stroke of the piston rod 14, 
descent of the piston 13 is not produced and authenticity of the lock of a compression stroke can be planned. 
[0035] 

**4. Since the compensation chamber (sump room 16) of the piston rod 14 was provided between the outer case 
11 and the container liner 12, a workroom (** 15Aand 15B of the both sides of the piston 13) and the 
compensation chamber 16 serve as parallel arrangement, and the overall length of the auto tensioner 10 does not 
become long to shaft orientations. 
[0036] 

(Operation corresponding to Claim 2) 

**5. Since the bail valve 32A was used as the 1st check valve 32, authenticity of a seal can be planned. Since 
this ball valve 32A was pressed with the push rod 37A driven by the solenoid 38, the structure for locking the 
compression stroke of the piston rod 14 can be simplified. 
[0037] 



(Operation corresponding to Claim 3) 

**6. Since the inclined form oilway (or conical shape inclination concave surface) 13B was formed in the lower ' 
end surface of the piston 13 facing the piston side cut room 15B, it is easy to extract the air bubbles of the 
piston side cut room 15B. Therefore, at the time of the lock of the compression stroke of the piston rod 14, 
descent of the piston 13 is not produced and authenticity of the lock of a compression stroke can be planned. 
[0038] 

(Operation corresponding to Claim 4) 

**7. Since the orifice member 33 in which the pressure side attenuation oilway 31 was formed was formed 
exchangeable in the piston 13 (or piston rod 14), setting out of pressure side damping force and change become 
easy. 
[0039] 

(Operation corresponding to Claim 5) 

**8. By the elastic member (coil spring) 36, the ball valve 32A which constitutes the 1st check valve 32 Always, 
You can make it located in the opening of the pressure side attenuation oilway 31 , and the exhaust air mixed all 
over the piston rod side house 15A at the time of the extension operation of the piston rod 14 is prevented from 
entering the piston side cut room 15B. 
[0040] 

(Operation corresponding to Claim 6) 

**9. Since the ball valve 32A was accommodated in the crevice 33A of the orifice member 33, centering of the 
ball valve 32A is carried out to the shaft orientations of the pressure side attenuation oilway 31, it moves to shaft 
orientations freely, and a check function is not lost. 
[0041] 

(A 2nd embodiment) ( drawing 10 - drawing 12 ) 

The point that the hydraulic auto tensioner 1 0A of a 2nd embodiment differs from the hydraulic auto tensioner 10 
of a 1st embodiment is in the structure of the pressure side damping force generator 30 provided in the piston 13 
and the piston rod 14. Caulking maintenance of the piston 13 is carried out at the periphery of the tip part of the 
piston rod 14. 
[0042] 

As shown in drawing 10 and drawing 11 , the pressure side damping force generator 30 of the auto tensioner 10A 
formed the pressure side attenuation oilway 51 in the piston rod 14, and has formed the 1st check valve 32 (ball 
valve 32A) in it at the pressure side attenuation oilway 51. That is, caulking maintenance of the orifice member 52 
was carried out at the level difference hole provided in the apical surface of the piston rod 14, and the 1st check 
valve 32 is formed in the opening of the pressure side attenuation oilway 51 formed in the orifice member 52. 
Seating of the ball valve 32A of the 1st check valve 32 on the tapered shape sheet 52A provided in the opening 
of the pressure side attenuation oilway 51 is enabled. 
[0043] 

The piston rod 14 is provided with the oilway 53 which opens the pressure side attenuation oilway 51 for free 
passage to the piston rod side house 15A while it carries out the opening of the pressure side attenuation oilway 
51 to the piston side cut room 15B. 
[0044] 

Also in the auto tensioner 10A, it has the same valve operating member 37 (push rod 37A) and solenoid 38 as the 
auto tensioner 10. When the piston rod 14 is compressed in the state of the deenergization of the solenoid 38, 
the 1st check valve 32 (ball valve 32A) is pushed open with the oil of the piston side cut room 15B (drawing 1 2 
(A)). On the other hand, the 1st check valve 32 (ball valve 32A) is pressed by energization of the solenoid 38 by 
the valve operating member 37 (push rod 37A), and closes the pressure side attenuation oilway 51 of the orifice 
member 52 by it (drawing 1 2 (B)). 
[0045] 

Even if it is in the auto tensioner 10A, while locking the compression stroke of the piston rod 14, an overall length 

can be made compact like the auto tensioner 10. 

[0046] 

As mentioned above, although the embodiment of the invention was explained in full detail with Drawings, the 
concrete composition of this invention is not restricted to this embodiment, and even if there are change etc. of a 
design of the range which does not deviate from the gist of this invention, it is included in this invention. 
[0047] 

[Effect of the Invention] 

As mentioned above, according to this invention, in a hydraulic auto tensioner, while locking a compression stroke, 
an overall length can be made compact. 
[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a sectional view showing the hydraulic auto tensioner of a 1st embodiment. 
[Drawing 2]Drawing 2 is an important section enlarged drawing of drawing 1. 



[Drawing 3]Drawing 3 is a mimetic diagram showing a rod guide. 
[Drawing 4]Drawing 4 is a mimetic diagram showing a piston rod. 
[Drawing 5]Drawing 5 is a mimetic diagram showing a piston. 
[Drawing 6]Drawing 6 is a mimetic diagram showing an orifice member. 
[Drawing 7]Drawing 7 is a mimetic diagram showing an elastic member. 
[Drawing 8jDrawing 8 is a mimetic diagram showing a push rod. 
[Drawing 9]Drawing 9 is a mimetic diagram showing a bottom piece. 

[Drawing IQjPrawing 10 is a sectional view showing the hydraulic auto tensioner of a 2nd embodiment. 
[Drawing 11]Drawing 1t is a mimetic diagram showing a piston rod assembly. 

[Drawing 12]Drawing 12 is a mimetic diagram showing the operating condition of a valve operating member. 
[Description of Notations] 

10 and 10A hydraulic auto tensioner 

1 1 Outer case 

12 Container liner 

13 Piston 

14 Piston rod 

1 5A Piston rod side house 
1 5B Piston side cut room 
1 6 Sump room 
1 6A Gas chamber 
16BOilsac 

30 Pressure side damping force generator 

31 and 51 Pressure side attenuation oiiway 

32 The 1 st check valve 
32A Ball valve 

33, 52 orifice members 

36 Elastic member 

37 Valve operating member 
37A Push rod 

38 Solenoid 

42 Growth side cut way 

43 The 2nd check valve 



[Translation done.] 
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m? * s bfe«r*« 1 xit 2 ki2«©»es*~ h 
ryyat—o 

mmu m&m&m%mbit*v74x 
gw^Miaex h x*«ex h yv v mtmmic 

mitfflaH 1 ~ 3 ©v^ftfr fcS^HffiS*- b r 

^>3t-o 40 

[H^a 5 ] mm 1 ©^x y wya* 
kt«« i/fewsa 1 ~ 4 ov^n*»icia«© 

xsmmm*sm 

[000 1] 50 



#f»l2 0 0 3-3 4 3 6 7 0 
2 

vmomrzmfm mmummtmmmo 
m&mhit<w hxn^s.~ymtim^mm 

t-hf-yyai— tcM?%„ 
[00 0 2] 

[flBfcOSffii HEW- h r ^> 3 t-tts ^1/ h X 

^ ho«*swa»e»i;rex h yv v KWPftuj: 
a fc**fctfctt*©#s©a5i«H*o 

[0 0 0 3] 

S2o©fM£-o©^;I/hT*#!§U jit, wm 
*IBDSt%J:5fcU/vf^;f hW**. CCD<fc 

SS*-*-©±»HIIIi:4*ffillK:^l/ K©§I*^SIlt 

;!/ f tf»6ft^ J: 5 t«i*Tfc < h r 

t-©JE^X KP*-**o y ^f*^^*. 
[000 4] 

^-hr>^3t-m fl*»*exh>»8©ex 
h >as» 1 3 aw y# 1 4 ©fli©K©B&i?B»c?ffi 

CO 0 0 5] WW^l-ioe^CJSES*- hry^3-f 
-T-^ BB»XH3-*©Dy^«»fefll*Sfe©©W 
T©iaHBa««*S 0 W5, Hl-H3©H«ff!ltt>s e 
x h yo y F©M«1 (SCftS) 1 3 mm 1 2 tit 
WtelW*6tiT^*#6» mtt-bryynt-O) 

W*«i:*§ 0 EI2©^iiM© ! fc©T^, 
*t 1 l W»M l 3AMtt§ l 2 fcgflteRttfc 

tiTv^*»6. exbyoyF©fffift«i9ic. exh 
yrmicmitemm2 6 c«^> hkis 
1 3 mmm. ex h y 1 s ©Ti©fw 1 
2rtfc##astis^, *©*s«s ESixho-^©o 
y^^ s mm#2 2immn2 5iimvxt>, 
mm 1 2 fiwmtex y ymr ix b% 

[00063 *A0i©MliN iilfflBS*- b?y*ya + 
-K^r, EBixfo-^tiy^-rsttfefc, h> 

[0007] 

a»i««»i-*fc«)©*Ba «#?ii©«ffltt, b» 



(3) 

3 

ex F >«ya»te*#«-ft ex V yp y K«ffAU 

mimmcmzvz f p 7 ex f yp y 

F*©£l:Sex F yp y FfciRgb&^ex F yfiU© 
ifiSSKHU flWE»M« fc«HBft«©«Kx MiSexF 

*r«\ naex h yxaitaex f yp 7 KrtKx tr 
taex h yti©?i&^f«Bex f yp v Fiici^aa 
**fflw««rt»*fiw\ MtafM^MfaexFyti 10 

fc, tt»iffc6Bi;*SBl©*-xy*#*fiW\ Mi2ffM 

ex f y p y f mm 1 ©^x y zmtm%# 

[0 0 0 8] M$£2©%lg& 1 ©$S8fcfcV> 

TEfc* tufBffl l ©*x v *###*-/l/;V!/7>£>& 

fc7Vy*Py K*»6ft5, tufBexFyPy KOSS 
»K % lt^{cMia^^aPyF^brt3IB^-;l' 20 
X/l^ftffEU Mffl£EfiHSM9lil8l*ffli:*y W-f K 

[0009] m^s 3 mmits m» 1 2 <om 

Jl>k»* 5 ifffBffllMW;: ft* o TiKJW-*flHtt 

mmrnmrnmix, mi^vymmm. 

[0010] iii4©», is^a i~3 ©v^-rn 

y 74 Xg|5#£futBex F yxtt ex f y p y f fits 30 

[0011] a»3Ra5(05swtt, iw&hi~4©wi 
(omic^xmK, mm 1 ©^x y 

[0 0 12] ff$S6©2i!» **«5©38fllC*$V> 
Tlgfc, SuiBJSiJ^fflESCWn^tcMfB^-^/VI/y 

[0 0 13] 40 

t5mom.0&m m m& 1 mmmm&^t~ 
h 7-yv a t-mtmm. a 2 1 ©g«*: 

H, H 3 ttn y FW P*^T«KHx 0 4 &4 ex F y 
p y KS^TWSa H 5 &ex F yfcjRIU&Bk 0 

6 u 7-f x^**-r*m ea 7 

0 8 tt7V ">a P y KSStttSR H 9 tt 

# f a e-x**? 0 1 0 Kg 2 !«!©« 

ffi^-hry^gt-^-rSrSa Si H4exF 

ypy pas*«*ti«aR hi 2ttmm&m 
mmmtmmx°hz>o 50 



#132 003-3 43 6 70 
4 

[0 0 14] mij&BSm (H1-H9) 
USES*- F r y?/ a t- 1 0 (4, W*ti>vf y h 
Sfcfcirvf, ran k jJHfflMtCHfcgeiibfe^l/ F ic 

-So 

[ooi 5] ^-hry^at-i on, mi, rnzic 
mtsK, mi i mm i zttm, mi 2m 
nasals mi 2ftmmt%¥zhyi 

KWmtcVT, V yh y K 1 4 £»A U TO 1 2 ft£ 

ex f yp y f 1 4 ^iR^ts ex h y p y FiiS 1 5 
A \>* h yp y F i 4 $JRS ex h « 

1 5b*khu WMi 1 fcrtWi 2«cexhyp 
y Kii 1 5 a tmmu %m 1 e a t»i 1 6 b 

[0016] ^Fryyat-i o», mi \<on 
m@mz$hi*v-7>4 imtitetikmi 2% 
m^mmx\ mi i«onp«icoyK^Fi 

7, 8*»AU ^HSl l©»n»fc«t 

y F/ff-f F 1 7, V-mtt 1 S^jftSo 
[0 0 17] P y FJff-f F 1 7 (4, H3 fcwtiD< , ^ 

if 1 1 K»&t*ttflai& 1 7 a, m 1 2tc«^t5s 

«ES» 1 7 Bn exFypy F 1 4 «fl»g«K:£ttt 

*rt««i7c, exFypyFi mmi 5 hum 
m 1 6 tvmr&jrtKmm 1 7 A«>A«A»Rfi 

M (4ffi») (CWCflWbftlAftl 7D«fl|**. 

[0 0 18] y-/l/gWl 8»> *^;V^-;P*»6a 
t) s p y TfaCf-T F l 7 ©fl-iltciBSStU ex F yp y 
F l 4 l 5 A l 6 m±?%o 

[0 0 19] *-hr^3f-l 0^ flffll lOil 
fc-«*f*»2 i ^1^^ ex b yp y F 1 4 oijfcffl 

F y P y F 1 4 ©SffigPfc P y » t y h 2 3 "WRttfl&H 

2 4*Hjeu wtmi2 4m-eti>rcMP^i?y? 

2 5te±3ffi©««l«flf»2 2«^.« 0 

[0 0 2 0] tf-hryyat-l 0«, «ill<W 

Mfcx^y y^g 2 e «s ts ex h yp y F 1 4 © 
mvmm 2 4 ©wwcx^y y^s 2 7 «jsau 
x7 , yy^2 6tx7 , yy^2 7©BKx exhy 

py f 1 i*mmx.m?z^)Mv yfz % 

«HKUT^*.-*ft, P-Y^X7 P yy^2 8©^lt 
W*ftWWWWS2 9 A^X7y y^§2 7 fcn^;Vx 

[002 1] j^-Fry^a^-i of4 N exhy 13 
n ex f y p y f 1 4 {cffiiiHS^^^s 3 o 
So bp^, ex f y 1 3 ic, ex h yflm i 5 b te 

X F yp y FW^ 1 5 A *«tr *EE$JW3S« 3 1 « 

«^ mmmm 1 Kex f yp y f 1 4 ©e« 

fcBBe**l©*xv**3 2SRtfW6o BP'S, e 



(4) 

5 

xhyi 3tttJxh5/B?Ki Aomfami 4 A 
(h 4 ) .t«t*tu ex f y i 3 <owmz$mmt 

!£*2ftfc*y7^xg|S#3 3£exFypyFi 4© 
WfciDSHU ^;7**«#3 3fcfc*Uftff 

§jt$«» 3 1 ©imkh i ©3^x y 3 2 

[0 0 2 2] exFyi 3ii, H5lC^r«l<, #1J7 
Xi&W 3 3 ©£«$«« 3 1 £ ex F y P y KiJg 
1 5 A tegffltf* W 1 3 A fcs ex F y®!rfig 1 5 B 10 
*#y7-f XSWf 3 3©ffljHtt«fti|gg3 1 fcllf^ffl 
Bl3B£«a.3. tfXhyi 3©T«iJ©^fC«0 

mmm 1 3 A*ex f yp y fmi 1 5 a mat 
mm 1 3 Bit, mm*%?%immm<b% 

3 30anKiUf3 1 Kft*»oTJKjW*«W«*4 

u ex F y{ttl 1 5 b ©aca**«>Ti> 7 F yp y 
FMl 1 5 A0flifc&i-<k$fc«fi&f a, 20 

[0 0 2 3] *y7-fXSW3 3H\ E36te^t<0<> 
EfilK*ft&3 l©^P^Kr-^««WF#fIHlf53 
3 Attttfo M 1 ©*x y *#3 2 (*-;WW3 2 
A) «]HHB3 3 AK«8U tf-;WW73 2 A©$# 

■ft©£tt**8M**. ■*u7-fx«*t3 3-B. Emm 
m 3 1 #ex F y 1 3 ®tiw 1 3 a fcs»r*«fc* 

3 3B£l2.3o 

[0 0 2 4] % 1 0*****3 2 (#-;W<77l/3 2 
A) «5i«fef3 6fcJ;DEil«*W3 l ©fringe 
****** 5 fcftffcSft*, H7fcjj* 30 

»%ex F yo y F l 4 ©$^ffifc:«WrfeX7 , y y? 
9. l 4 BfcWiBWStu «^;WW3 2 A 

[0 0 2 5] *-Fryyat-i Oii^ exF7Py 
F l 4 rtfc, £ l ©*x y 2 2 
A) *Bi;*a«ftt»f3 7«»Hr*. fl«fttMf3 7 
fct »l©*xy*#3 2 (#-;WW73 2A) ICR 
8t/CRtt6ft<^ H8fc*1KK07'vJ'aOyF3 
7A*»6ft*. ^--hryygf— 1 exFyp 40 
y F 1 4 0iSS«»K«»6nfeJRfl«W2 4 fclKtfA* 
5?-^2 5 (CVU7>rK 3 8«W»brv>*o Vl//-f 
K3 8& 3MBffc*©ffffi?3 8AteJ:D7 , yS':i.P 
y F3 7A£fl-t/tgn©*xy*#3 2 
73 2 A) «fiU *U7*X*#3 3©£flK8Ml 
88 3 l*IBi;*o 

[0 0 2 6] ft 7y S'a'ta y F 3 7 AjiflffilSnfet! 
X F yp y F i 4 ®S«a5tel4xy F* * y 73 9 ffi 
AStu 7yyaDy F3 7 AtfJMW*OU5'?3 9 

a »^a 0 v w-r f 3 8 oawflfflasftfcttiBrF 50 



#112 0 0 3-3 4 3 6 7 0 
6 

T\ M X F yffltffflt 1 5 B 0M#g l©fiy^3 2 
(^;t/A;I/73 2 A) *#UHV v t7 , yS'APy F3 
7 AfcJdMMBejfBJttffcfc^ £©7*y fan y F 
37A*0'jy^39A ©i»J fc A D ±#fi£@fcfS# 

[0 0 2 7] jf-Fry^a-f-l 0tt % rt«12fc*' 
6l/fctfF2^-X4 lte, exFyi 3Mftgl 5B 

mm 1 6%ijita#ij«4 2 omm* 2 

A) *RB\ e*FypyFM4©E»SfcHU*3!2 
©*xy?#4 3£C©f««4 2£RtfTV^ 0 » 
2Wi^#4 3B, «tt0*/W/4 3 Afr5& 

rt«l2©flflMMfLfciha#4 4fc*y*7y 
7**i*JU4te4 5»W>74 3 AfcHK&fiCMttt 

[0 0 2 8] *-h^ys/a-f-iOB«T<Mn<fcft 
fW*. 

(D^-hryygt-l 0B3-T;l/77yy^2 8© 

[0 0 2 9] ©^/UhOKIjjWBIlcWi;, 
7y 7^2 8 K J: t) tf7 F 7D y F 1 4 WW* 5 tt 

§i:t N exhyii^i 5B*^ec*a^ »2© 

fx7^#4 3 («A;l/74 3 A) jWI'SKB^ »SS 

1 1 6 ammic ^7 h yflu»s 1 5 B ictttts A 

So 

[0 0 3 0] (3)^l/F©B**%»te«finU ^VF 

tc± 5 ex f yo y f 1 4 *™*n* a fcts tt, 

I20fiy^4 3 («/W4 3A) ^ffiU, tfX 

iJH 1 5 B comt, t?X F y 1 3 teRtffe* 'J 7 -f X 
3 3©Effl!lH«^3 1 ©H 1 ©^x y ^3 2 
(^;WW3 2A) %J¥UM^T, £EiJM«^gS3 

i *»e ex f yu y Fill 1 5 a, wxmmm 1 e 

[0031] ^--Fryyg-f-i ofc^v^Ts ^;i/F 
«W6a*^9fc»AT*<ft», exFyoyFM 

W-fF3 8©SM{C*t)^fFgW3 7 (7V7aP 
y F 3 7 A) «fM^#, ±M(3)©^ lflfx-y^ 
3 2 (^-;l/MVl/73 2A) ©BI#S£i6*o cnte* 
3S2©^xy*#4 3 m>W74 3h) t%l<D 
f-xy 91*3 2 (#-;^I/73 2A) ©!5#tf||& 

ex f yma 1 5 b mam znx ex f y n 

yFl 4©ffilXFB— }r£py£t5o 

[0032] ^ajgeancintfJKTofffli^fcSo 
(Dex f y 1 3 ©wij©i 1 5 a, 1 5 b §EHta e 

X F y 1 3 (Xfiex F yn y F 1 4) KEiMSftiig 
3 1 «RW\ 1 tRJtft^ 1 ©^x 

y ^#3 2 *BU*ffi!MWW 3 7 *ex F ya y F 1 



(5) 

7 

'4Wte»^fc, figoT, *-hr^>3^1 0©JE6it 
XFo-**Py*U ^FCBaSSffcfciJS'W'F 
©tt D 

[0 0 3 3] ©ex F yp >y F 1 4 ©#£fi##fcH\ 
exFyi 3©fgl©?-xy*#3 2jbWS©T\ tf 
XFyP'yFfflll 5Afc»Al/rW5X7©exFy 

jf 1 2 (DffiOtimm 1 6 ©fHfttttk ex F V 1 3 ©ft 

*V\ tot, Sill 6©Jfi»fc«W-fc»2©^xy 10 

3 oi^t, m 1 2 [*i©ex f ywm 1 5 B 
^oxr©sxfe^ftv\ fct, exFyp? f 1 4 

[0 0 3 4] flPfl^tofflifctlJ&V. ex FyP7 F 1 4© 
ff»Kfc#tfBfkfc, exFyiJfall 5B#5, e 
X F yp 7 FWB 1 5 A, MM 1 6 «8A LTex F 
ymSLl 5 B^M&-#|6lMttK&S= cftfcJ:^ 

fwifcwwsh'jr, ffHBft^fcxTamtacfcff 20 
£ftv\ «?T, ex F yp y F 1 4 ©JBSx F 
©Py»8*te, exFyi3©RT*£**Ci:tf* 
<, B6*XFn-*®ia iff** 

So 

[0 0 3 5] ©ex F y a v F l 4 ©Ml (Ml 1 
6) **Mi 1 2:Affi 2©Hlc«ttfc*6, Hi! 

(exFyi 3©BffliJ©ii 5 a, 15B) twmi 

6 tfSfcflffiSfi:* D, Fryy at-10 ©£fttf 

[0036] mm2KMfo?mm 30 

©SlOf 17^3 2 fcU*'-W3 2 A«M 

0.#-*/W7 3 2 A & V W << F 3 8 fc«fc DISS 
ftS 77 y 3. a y F 3 7 A fc J: 5 ffEt -5 A 5 Ucfr 

exFypyFi 4©ff»xFD-**py* , rs 

[0 0 3 7] (^S3fcMjSTS#M) 

©ex f y<mm 1 5 b KStrex F y 1 3 ©TJffififc 

6 % exFy«Sl 5B©*8*ScWo flteT, 40 

exFypyFi 4©EfgxFp-?©py^m^ e 

Xhyi 3©RT*arfScfc#&<, JBUxFp-* 
©By*©«g*B*z:i:*re!r*. 

[0038] mmtfcmtmm 
®mmmm 1 *B&sus:*y 7* x*if 3 3*e 
x f y 1 3 (x«ex f y a >y f 1 4 ) mzsmmic 

WMIttok, BEflMB*rt©K& ISKASaK**. 
[00 3 9]' (M** 5 fc»JSr SflMH) 
©SHSSBf W)WWy9) 3 6fc£>3, 111©? 
xy*#3 2««*r*#-^^.3 2 AW, JEE 50 



#112 00 3-3 4 3 67 0 
8 

mmmdimnmms^ct^v^ ex 
F yp y F 1 4 ©ffgfHWic ex f y p v mm 1 5 

A*t?IAUfcX7^ex F yWAS l 5 BfcA9&& 

[0 0 4 0] (M$fi 6 K^JStSffffl) 

3 2 A V 7 4 Xi5# 3 3 ©M 3 3 
AfclRSUft^B, #-;WW73 2 A*I«iig 

3 i©tt#iRie-by*uyys^ tt&fifci&Kgfi 

LT^x y * c tm\,\ 

[0 0 4 1] 0fg2ftK£flg) (010-012) 
$ 2 g«0Ki©?iJiffiSW- F r y y a * - 1 0 A m 1 
Hffi»H©ME^- F T-yyat- 1 o fcgasjg 
it, ex f y i 3 1 ex f y p «y F 1 4 ictt^ftSNK 
«A5^SB3 0©«Bfifc«*. exFyi 3«e 
x f y p >y f 1 4©iteisa«D^flfcj!«»i&fi8**nrv^ 

[0 0 4 2] ^-Fryyat-1 0A©EfflH§*f§ 

mm3oa, no, ®i ite^im<, exFyp 

yFl E«««5 1*RW\ EM$gW5 

1 fc» l ©f-x y 3 2 (#~;F;VF73 2 A) ftR 
UTV^. SP^, ex F yp y F 1 4 ©flMHKPfc 

xmts zm&Lttzmmm5 1 ©pspsbki i 

Ofi'y^3 2WtTV^ 0 » 1©^X7^3 2 
©#-;WW73 2 A {4, smsttms. 1 ©iPSEfc 
»»ftT-/«K^F 5 2 AfctJiRTt^tnSo 

[0043] exFyp'yFi4», exFy«ii 
5 b \cmmmm 5 1 mnt% tt&c, emwm 
m 5 1 #ex f yp >y Kflis 1 5 a Kiarr s w 5 

[0 0 4 4] ^-Fryyat-l OAttKt, * 
- F r yy 3 1- 1 0 i:^©«^# 3 7 (TV y 
XP7F3 7A) kyl//^F3 8ttl** 0 VW4 

f 3 8 ©^aam^> ex f y n v f 1 4 ^assn 

ftktx 8lOfxy^3 2 (^;WW3 2A) 

«ex f y«?fti 1 5 Bomm off UHifrn* (H 1 

2 (a) ) o yy/-i'F3 8©ait«tt), gi 

<Dfx?^3 2 (^-;WVFT3 2 A) «#^S5# 

3 7 (T«yyxPyF3 7A) K i DffEE«nT*>J 7 

■i 7,m 5 2 ©£Eimm 5 1 %m t* ® 1 2 

(B) ) o 

[0045] *-Fryyg*-l OAKfcoTfc, * 
-Fryyat-1 0 fcHfilfcs exFyp-vFi4© 
JEttXFo-*«oy^f*ifct)lc % ^S*3^;^ 

Fte-r*cfc^*a. 

[0 0 4 6] WJu *«W©3iat©«»!tHiBl{:«k*)P 

at**, mmmmmmt^mmmmm 

[0 0 4 7] 



imiimi m i mmmmm- v fyv a * 

! 0 4 at!* h ya 7 F***i1*SCBn*fcs. 

i 0 6 tt*y 7-f ^aw^^taaH"?***. 

[0 1 1 ] 0 1 1 tttfx h >u y FffliM^flSaH 



#f»l2 0 0 3-3 
10 



* 1 (K 1 OA 
1 1 

12 TO 

13 tfXh> 

14 HXhVDvF 
15A KXbyBvFflfifi 

i5B vzvvmm 

16 ffiHS 

1 6 a %m 
) 1 6 b mm 

3 0 fflNKSft$££Elt 

3K 51 sMOie 

3 2 SlOfiy^ 

32A 

3 3, 5 2 *'j7-fX»tt 
3 6 

3 7 afcfftttf 

37 A 7y^aPyF 

3 8 VUAfF 
) 4 2 ffi|»ES 

4 3 I2®fi-y^ 



ai] 



[02] 




1 
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